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Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

1 . (Currently Amended) A phase mask ? for forming a diffraction grating in an 
object for an optical medium , including a photosensitive part by exposing the object to UV 
light containing diffracted light rays to cause the-arefractive index of the-aphotosensitive 
part of the object to change by interference fringes produced by interference of diffracted light 
rays of different orders of diffraction, said -the p hase mask comprising: 

a transparent substrate having one - a surface provided with a pattern of a 
plurality of grooves; 

whereim 

the patt e rn eachpf the grooves has a duty ratio adjusted according dependent 

on a position of the respective groove on the substrate; 

the duty ratios for the grooves are selected to th e positions of the grooves so 

that the phase mask can be used to perform an apodization exposure of the object ean-be 
achi e v e d when the object is exposed to the UV light through the phase mask ; and 

the plurality of grooves are arranged on the substrate in a single pitch, the duty 

ratios being determined by varied widths of the grooves . 

2. (Cancelled) 

3. (Currently Amended) A phase mask ? for forming a diffraction grating in an 
object for an optical medium , including a photos e nsitiv e part by exposing the object to UV 
light containing diffracted light rays to cause the-arefractive index of the-aphotosensitive 
part of the object to change by interference fringes produced by interference of diffracted light 
rays of different orders of diffraction, said- the p hase mask comprising: 
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a transparent substrate having one surface provided with a pattern of a plurality 

of grooves; 

whereini 

the plurality of grooves are arranged on the substrate in a single pitch; 

each th e respective d e pths of the grooves has a depth dependent on a position 

ar e adjust e d according to th e positions of the groov e s respective groove on the substrate; and 

the depths of the grooves are selected so that the phase mask can be used to 

perform an apodization exposure of the object can be achiev e d when the object is exposed to 
the UV light through the phase mask. 

4. (Currently Amended) The phase mas k, for forming a diffraction grating, 
according to claim 1 , wherein the phase mask is charact e riz e d in configured so that the phase 
mask can be used to forming form a diffraction grating in the object having a discontinuous ly 
changing period. 

5. (Currently Amended) The phase mas k, for forming a diffraction grating, 
according to claim 1 , wherein th e obj e ct is us e d for forming the phase mask is configured so 
that the phase mask can be used to form a diffraction grating in an object used to form an 
optical waveguide. 

6. (Original) The phase mas k, for forming a diffraction grating, according to 
claim 5, wherein th e obj e ct is us e d for forming the phase mask is configured so that the phase 
mask can be used to form a diffraction grating in an object used to form an optical fiber. 

7. (Currently Amended) A phase mask fabricating method of fabricating a phase 
maskj including a transparent substrate having a surface provided with a pattern of a plurality 
of grooves for forming a diffraction grating in an object for an optical medium , including a 
photos e nsitiv e part by exposing the object to UV light containing diffracted light rays to 
cause the-arefractive index of the-aphoto sensitive part of the object to change by interference 
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fringes produced by interference of diffracted light rays of different orders of diffraction, 
comprising a transparent substrate having on e surfac e provid e d with a patt e rn of a plurality of 
groov e s, said phas e mask fabricating themethod comprising th e st e ps of : 
preparing a transparent substrate; and 

processing the transparent substrate to form the pattern of grooves by a 
photolithographic process including an exposure step for forming groov e s , a pattern 
development step and an etching step; 

whereim 

the exposure step is performed so that for forming the grooves is changed 

during th e photolithographic proc e ss such that th e pattern of the groov e s has a duty ratio 
adjust e d according to th e positions of th e groov e s so that apodization e xposure can be 
achi e v e d wh e n th e obj e ct is expos e d to UV light through th e phas e mas k each of the grooves 
has a duty ratio dependent on a position of the respective groove on the substrate; 

the duty ratios for the grooves are selected so that the phase mask can be used 

to perform an apodization exposure of the object when the object is exposed to the UV light 
through the phase mask; and 

the plurality of grooves are formed on the substrate in a single pitch, the duty 

ratios being determined by varying widths of the grooves . 

8. (Currently Amended) The phas e mask fabricating method according to claim 
7, wherein the photolithographic proc e ss adjusts th e exposure step comprises b ^performing a 
multiple exposure method in forming to form the grooves having duty ratios dependent on the 
positions of the grooves . 

9. (Currently Amended) A phas e mask fabricating m ethod of fabricating a phase 
mask including a transparent substrate having a surface provided with a pattern of a plurality 
of groovesT for forming a diffraction grating in an object for an optical medium , including a 
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photosensitiv e part by exposing the object to UV light containing diffracted light rays to 
cause the-arefractive index of the-a.photosensitive part of the object to change by interference 
fringes produced by interference of diffracted light rays of different orders of diffraction, 
comprising a transpar e nt substrat e having one surface provided with a pattern of a plurality of 
grooves, said the phas e mask fabricating method comprisin g th e st e ps of : 
preparing a transparent substrate; and 

processing the transparent substrate to form the pattern of grooves b y a 
photolithographic process including an exposure step for forming groov e s , a pattern 
development step and an etching step; 

whereim 

the plurality of grooves are formed on the substrate in a single pitch; 

each of the grooves is formed to a depth dependent on a position of the 

respective groove on the substrate by repeating the photolithographic process as necessary to 
obtain the respective depth; and 

-the number of tim e s of th e photolithographic proc e ss in ord e r to adjust th e 

resp e ctiv e depths of the grooves according to th e positions of the grooves are selected so that 
the phase mask can be used to perform an apodization exposure can b e achi e v e d of the object 
when the object is exposed to the UV light through the phase mask. 

10. (Currently Amended) The phas e mask fabricating method according to claim 
7, wherein the exposure step in the photolithographic process is carri e d out by p erformed 
using an electron lithography system or a laser lithography system. 

1 1 . (Currently Amended) The phas e mask fabricating method according to claim 
7, wherein th e obj e ct is us e d for forming the phase mask is formed in a configuration that 
permits the phase mask to be used to form a diffraction grating in an object used to form an 
optical guide. 
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12. (Currently Amended) The phas e mask fabricating method according to claim 
1 1, wherein the obj e ct is used for forming the phase mask is formed in a configuration that 
permits the phase mask to be used to form a diffraction grating in an object used to form an 
optical fiber. 

13. (Withdrawn) A diffraction grating forming method using a phase mask 
comprising a transparent substrate having one surface provided with a pattern of a plurality of 
grooves having a duty ratio adjusted according to the positions of the grooves so that 
apodization exposure can be achieved when an object for an optical medium, having a 
photosensitive part is exposed to UV light through the phase mask, said diffraction grating 
forming method comprising the steps of: 

exposing the object to UV light containing diffracted light rays diffracted by 
the phase mask; and 

forming a diffraction grating in the object by causing the refractive index of 
the photosensitive part of the object to change by interference fringes produced by 
interference of the diffracted light rays of different orders of diffraction. 

14. (Withdrawn) A diffraction grating forming method using a phase mask having 
a transparent substrate having one surface provided with a pattern of a plurality of grooves 
respectively having depths adjusted according to the positions of the grooves so that 
apodization exposure can be achieved when an object for an optical medium, having a 
photosensitive part is exposed to the UV light through the phase mask, said diffraction 
grating forming method comprising the steps of: 

exposing the object to UV light containing diffracted light rays diffracted by 
the phase mask; and 
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forming a diffraction grating in the object by causing the refractive index of 
the photosensitive part of the object to change by interference fringes produced by 
interference of the diffracted light rays of different orders of diffraction. 



